Background: For patients with reflux esophagitis (RE), endoscopic findings alone (without the frequency and severity of symptoms) may not fully reflect the associated impact on health-related quality of life (QOL). There is not enough data about symptoms and QOL of Japanese patients with RE. The present study therefore investigated the epidemiological characteristics of such patients, and evaluated the efficacy and safety of omeprazole (and other gastrointestinal drugs, except proton pump inhibitors [PPIs]) in terms of improving patients' symptoms and QOL. Methods: In a large-scale, specific clinical experience investigation of Japanese patients with RE, epidemiological characteristics, QOL and symptoms of the disease in relation to treatment with omeprazole and other gastrointestinal drugs, except PPIs, and safety data of omeprazole were collected. The Quality Of Life in Reflux and Dyspepsia questionnaire (QOLRAD) was used for QOL assessment. Results: 9967 patients were included in the analysis (omeprazole: 7888). At baseline, 75.2% of patients had three or more upper gastrointestinal symptoms, and 31.5% of patients had six or more upper gastrointestinal symptoms. The overall mean QOLRAD score at baseline was 5.14 (the best score is 7). In the omeprazole group, the rate of satisfactory improvement in subjective symptoms was 61.7% and 81.8% at Weeks 4 and 8, respectively, and these were both significantly higher than those of patients treated with other drugs. In both the omeprazole group and the other drugs group, the QOLRAD score at Week 4 improved significantly from baseline, and the degree of improvement was significantly greater in the omeprazole group than in the other drugs group. The favourable tolerability profile of omeprazole was confirmed.
Background
In the evaluation of clinical efficacy, subjective outcomes are now being regarded as very important, and patientbased clinical outcome measures are being required in addition to conventional indices of pathological changes. For reflux esophagitis (RE) in particular, some reports have shown that endoscopic findings do not correspond to the frequency and severity of symptoms [1] and that the health-related quality of life (QOL) of patients with RE is as impaired as that of patients with angina pectoris [2] . Elsewhere, in recent studies in Japan, the frequency of symptoms and the severity of endoscopic findings were associated [3, 4] . Nonetheless, assessing QOL is an important facet of evaluating clinical treatments.
Various scales and questionnaires have been developed to assess QOL, including the MOS Short-form Health Survey (SF-36) [5] as a health profile scale, the Psychological General Well-Being scale (PGWB) [6] to measure psychosocial factors, the Gastrointestinal Symptom Rating Scale (GSRS) [7] to evaluate general gastrointestinal symptoms, and the Quality Of Life in Reflux And Dyspepsia (QOLRAD) questionnaire [8] as a disease-specific questionnaire for RE.
QOLRAD-J, the Japanese version of QOLRAD, was recently developed and validated for assessment of QOL in Japanese patients with heartburn [9] . The QOLRAD-J consists of 25 questions grouped into five domains (emotional distress, sleep disturbance, food/drink problems, physical/social functioning, and vitality) that are strongly related to acid reflux symptoms. Each domain is scored using a scale from 1 (worst condition) to 7 (best condition). A quantitative psychological evaluation of the QOLRAD-J in Japanese patients with heartburn demonstrated sufficient reliability, validity and distinctiveness.
It has been described that the prevalence of upper abdominal symptoms such as heartburn is high and QOL is significantly impaired in patients with gastroesophageal reflux disease (GERD), including RE [10, 11] . Nevertheless, no large-scale epidemiological survey has been conducted in Japan to assess the symptoms or QOL of patients with heartburn or other syndromes, or the relationship between patient characteristics and treatment. Thus, we used the QOLRAD-J and a questionnaire to record clinical symptoms and evaluate the efficacy and safety of omeprazole in the treatment of RE. This report describes the QOL and symptoms of Japanese patients with RE, as well as changes in their QOL and symptoms after treatment with omeprazole or other gastrointestinal drugs, except for proton pump inhibitors (PPIs), and the safety profile of omeprazole.
Methods

Objectives
The objectives of this investigation were to epidemiologically analyze the background factors, clinical symptoms and QOL of patients with RE using the QOLRAD-J questionnaire as part of usual clinical practice in Japan, and to evaluate the effects of omeprazole on their symptoms and QOL; the safety and tolerability of omeprazole was also determined. Other non-PPI gastrointestinal drugs (subsequently referred to as 'other drugs'; see details below) were also evaluated in terms of their effects on symptoms and QOL of RE patients. This was a specific investigation of clinical experience entitled OMAREE (Omepral ® tablets Mega-study to investigate the efficacy on various types of Acid Reflux related symptoms and QOL, and epidemiology in patients with Erosive Esophagitis in daily medical practice) and was conducted in compliance with Good Postmarketing Study Practice and Helsinki Declaration, and in accordance with the Personal Information Protection Law. The institutional review board at Jinbo Orthopedics Clinic and the join institutional review board at Keihin-Chuo Clinic, Hisamitsu Clinic, and Masabayashi Clinic approved the study design (Reference Study Number: D9584L00008). Study objectives and design were explained and consent was obtained from all patients. This study is registered with ClinicalTrials.gov, number NCT00859287.
Patients
To be included in the investigation, patients had to be receiving (either as initial therapy or maintenance therapy for RE) or be newly started on omeprazole (Omepral ® Tablet 10 or Omepral ® Tablet 20, AstraZeneca K.K., Japan) or other drugs but not within 4 weeks of study initiation, have had acid reflux-related symptoms (e.g., heartburn) of any intensity for 2 days or more, or of moderate to severe intensity for 1 day or more during 1 week immediately before the start of the investigation, and be able to complete the questionnaires to record symptoms and QOLRAD-J. Endoscopic confirmation of the diagnosis of RE was also required. Patients were excluded if they had received PPI therapy within 4 weeks before the start of the investigation, had been previously enrolled in this investigation, or were contraindicated to treatment with omeprazole according to the package insert. During the investigation, all treatments were provided at the physician's discretion and in an open-label manner. This investigation included also special patient populations such as children, elderly patients, patients with renal dysfunction, patients with hepatic dysfunction, or pregnant women.
Methods and outcome variables
The enrollment period of this investigation was between June 2007 and May 2008, and patients were followed up for 8 weeks. Five patients were enrolled per center.To avoid an imbalance of patient characteristics between the treatment groups, the patient who had been or would be treated with other drugs was enrolled as the first patient at each participating center, while the patients who had been or would be treated with omeprazole were enrolled as the second to fifth patients.
On enrollment, the patient's age, sex, height, body weight, lifestyle, medical history, surgical history, prior medication, Helicobacter pylori infection status, history of the present illness, and QOL (measured using the QOLRAD-J) were recorded. Symptoms were assessed by both the investigators (i.e., physician-reported symptoms) and the patients (i.e., patient-reported symptoms). The investigators recorded the chief complaint of the patient, and its severity and frequency. The patients recorded the type, severity and frequency of the symptoms, the chief complaint, and the area affected, directly on the questionnaire form. Physician-and patientreported symptoms, and QOL were to recorded at Weeks 4 and 8 of the investigation, based on recall relating to the previous week. Patients in the omeprazole group were also monitored for any adverse drug reactions (drug-related adverse events [as assessed by the physician]) during the investigation period.
Statistical methods
The final analysis was conducted using patients for whom data collection and data fixation had been completed as of March 31, 2009.
Patient background characteristics and clinical symptoms at baseline were summarized and descriptive statistics were calculated. For QOL, the QOLRAD-J scores were calculated and, to verify the validity of the QOL-RAD-J, Cronbach's α coefficients for individual domains and QOLRAD-J scores stratified by the severity and frequency of physician-reported symptoms were calculated. For each patient, if 50% or more of the items within a specific domain of the QOLRAD-J were answered, the mean score of the answered items was used as the domain score; if less than 50% of the items were answered within the domain, the domain score was regarded as missing.
The primary endpoint for the efficacy assessment was a satisfactory improvement in subjective symptoms at Week 8, defined as physician-reported symptoms during the preceding week being "None" or "Only mild symptoms for 1 day". This definition was used throughout the study. The secondary endpoints included a satisfactory improvement in subjective symptoms at Week 4, complete resolution of subjective symptoms (i.e., physician-reported symptoms during the preceding week being "None") at Weeks 4 and 8, satisfactory improvement in individual patient-reported symptoms at Weeks 4 and 8, and QOLRAD scores before and after the start of the investigation with stratification for physicianreported symptom. The primary and secondary endpoints were compared between the groups, while also compared between before and after the start of the investigation.
Between-group comparisons of the rates of improvement and resolution of symptoms were conducted using χ 2 tests. Between-group comparisons of QOLRAD score were conducted using two-sample t tests, and the change from baseline in the QOLRAD score within each treatment group was analyzed using paired t tests without multiplicity adjustment. A two-sided 5% significance level was used for all statistical tests. For the evaluation of safety and tolerability, the incidence of adverse drug reactions in the omeprazole group was analyzed descriptively.
In this study, enrolled patients will be divided into two groups (omeprazole: other drugs = 4:1). The efficacy rates of the primary endpoint were assumed to be 50% and 45%, respectively, for the two groups. In order to have 95% power to detect a difference in the efficacy rates between the groups using a χ 2 test with two-sided 5% significance level, 6472 omeprazole-treated patients and 1618 patients for 'other drugs' was required. So, it was necessary to enroll a total of at least 8090 patients.
Results
Patient characteristics
A total of 2143 medical institutions participated in this investigation, and data were collected for 10,704 patients. The analysis set consisted of 9967 patients (7888 patients received omeprazole and 2079 patients received other drugs); 737 patients were excluded from the analysis because of inappropriate enrollment, inability to collect data or contract violation. The safety analysis set consisted of 7711 patients treated with omeprazole, as 177 patients did not return to the investigation site after enrollment and were excluded. Table 1 shows the characteristics of the patients in the analysis set. Overall, there was a slightly larger number of women than men. The mean body mass index was 23.23 kg/m 2 , showing no tendency for obesity. Concurrent conditions reported in ≥5% of patients included hypertension (28.7%), hyperlipidemia (18.4%), chronic or acute gastritis (15.4%), esophageal hiatus hernia (8.5%), insomnia (7.6%), and diabetes mellitus (5.9%).
The duration of RE was reported as less than 3 months in 62.6% of patients, and was 6 months or more in 27.8% of patients. In terms of the drugs used during the 4 weeks before the start of the investigation (patients using PPIs during this time were excluded), H 2 blockers were the most commonly used (15.2%). When we investigated the previous 5 years, 17 .7% of patients had a history of PPI therapy.
In patients treated with other drugs, the most commonly used agents were H 2 blockers (1895 patients, 91.2%), prokinetics (490 patients, 23.6%), and mucosal protectants (435 patients, 20.9%).
Clinical symptoms and QOL at baseline Table 2 shows the frequency and severity of physicianreported symptoms at baseline. Moderate or severe symptoms were reported for 57.5% of patients. The ratio of patients with moderate or severe symptoms in the omeprazole group was slightly higher than in the other drugs group. 41.4% of patients were symptomatic almost every day. Figure 1 summarizes the specific patient-reported symptoms at baseline. "Stomach pain", "heavy feeling in the stomach", "nausea", "acid or bitter taste due to refluxed fluid", and "belching" were reported by ≥40% of patients. Approximately one third of patients complained of a "burning sensation towards the neck" as the typical symptom of heartburn. Three or more symptoms were reported by 75.2% of patients, and six or more symptoms were reported by 31.5% of patients. Figure 2 shows the scores for each domain of the QOLRAD at baseline for all patients. The overall mean score of the omeprazole and comparator groups was similar: 5.14 and 5.22, respectively. Figure 3 shows the scores stratified according to the severity of physicianreported symptoms. The overall mean score (n = 9320) was decreased (5.15), with prominent decreases in the emotional distress, food/drink problems, and vitality domains. The overall mean score and the scores for the individual domains were lower in patients with greater severity, frequency or number of symptoms ( Figures 3, 4 and 5). QOLRAD item scores are shown in Figure 6 . The Cronbach's α coefficients for individual domains at baseline were 0.93 for emotional distress, 0.91 for sleep disturbance, 0.89 for food/drink problems, 0.90 for physical/social functioning, and 0.82 for vitality.
Changes in clinical symptoms and QOL during the investigation Change in symptoms
Among patients treated with omeprazole, satisfactory improvement in subjective symptoms was observed in 61.7% and 81.8% of patients at Weeks 4 and 8, respectively, and these percentages were both significantly higher than those of patients treated with other drugs (Table 3 ). In addition, the percentage of patients with complete resolution of subjective symptoms at Weeks 4 and 8 was 44.0% and 67.2%, respectively, in patients treated with omeprazole, versus 27.3% and 46.0%, respectively, in patients treated with other drugs, showing significant between-group differences at both Weeks 4 and 8 ( Table 4) .
The rate of improvement of patient-reported symptoms at Week 8 was significantly higher for patients treated with omeprazole than for patients treated with other drugs for symptoms other than "irritating sensation in the throat" and "coughing" (Table 5 ).
Change in QOL
In both the omeprazole and other drugs group, the overall mean QOLRAD score and the QOLRAD scores for individual domains at Week 4 improved significantly from baseline ( Figure 7) . However, the degree of improvement (change) was significantly greater in the omeprazole group than in the other drugs group (Figure 8 ). Values are n (%). RE = reflux esophagitis; PPI = proton pump inhibitor. 
Safety and tolerability
Adverse drug reactions (adverse events related to omeprazole) are summarized in Table 6 . Overall, 0.92% of patients experienced adverse drug reactions, with no differences in their incidence among different doses. The most common adverse drug reactions were gastrointestinal disorders (0.35%) followed by skin and subcutaneous tissue disorders (0.22%). Four serious adverse drug reactions, namely intracranial venous sinus thrombosis, vertigo, upper abdominal pain, and increased blood pressure, were reported in one patient each.
Discussion
This is the first large-scale observational investigation that prospectively assessed the changes in clinical symptoms and QOL over 8 weeks in Japanese RE patients treated with omeprazole. The QOL questionnaire used in this investigation, the QOLRAD-J, was validated and found to be useful in 224 Japanese patients with heartburn [9] . In the present investigation, the Cronbach's α coefficients were calculated for the individual domains of the QOLRAD at baseline to verify the reliability of the questionnaire in patients with RE. Notably, the coefficients were quite high (0.82-0.93) and were similar to those reported by Hongo et al. (0.83-0.94) [9] , supporting the internal consistency within each domain. In addition, the severity of physician-reported symptoms showed a negative correlation with QOLRAD scores. Taken together, the QOL-RAD-J was shown to be a reliable questionnaire to assess QOL in Japanese patients with RE.
In an European study that followed 152 patients with RE for 10 years and compared the QOL assessed using the SF-36 between RE patients and the general population, physical function and social function were reported to be significantly lower in patients with RE [12] . According to a report by Talley et al., [13] the smallest clinically meaningful change in score on the QOLRAD is 0.5, with 1.0 regarded as an 'important change' and 1.5 as a 'very important change'. In the present investigation, the QOLRAD-J score at baseline was found to be lower than the best possible score (7) by 1.5 or more for all domains except physical/social functioning, and low QOL scores were associated with the type, frequency, severity, and number of symptoms. To date, lesion healing has been the focus of treatment for RE; however, the treatment of symptoms is also important in terms of QOL improvement.
A close correlation has been found between QOL and RE symptoms, and these patients also present with a range of other symptoms. Adachi et al. reported that acid reflux symptoms such as heartburn were present in approximately 70% of patients with RE, concurrently with stomach pain in 54% and a "heavy feeling in the stomach" in 62% [14] . In the present investigation, a "heavy feeling in the stomach" was the most commonly reported symptom and its severity was higher than that of other symptoms. In addition, ≥70% of the patients had three or more symptoms. These results were consistent with those reported by Adachi et al., [14] demonstrating that patients with RE suffer not only typical symptoms such as heartburn but also various other symptoms, confirming the importance of evaluating those symptoms during treatment. The baseline characteristics of patients in our study were similar to those in the earlier study [14] , although fewer patients with BMI >25 participated in our study (18% versus 30%). It is possible that the nature and severity of symptoms might vary among patient groups which differ significantly with respect to baseline characteristics, from those studied to date.
Omeprazole was more efficacious than other drugs in improving RE symptoms in the present study. The efficacy of PPIs in the treatment of upper gastrointestinal symptoms has been demonstrated in Japanese and nonJapanese studies. For example, in the CADET-HN study, patients with unexamined dyspepsia symptoms were treated with omeprazole, H 2 blockers, prokinetics or placebo, and the results showed that omeprazole was significantly more effective in improving symptoms [15] .
Similarly, in the Japanese J-FOCUS study conducted in a similar patient population, omeprazole elicited significantly greater improvements in symptoms compared with H 2 blockers, prokinetics, and gastric mucoprotective drugs [16] . The present investigation further supports the results of these previous studies demonstrating the usefulness of PPIs such as omeprazole in the treatment of upper abdominal symptoms. At Week 8, patients treated with other drugs did not show improvements in any QOLRAD domain by a score of 1.5 or more (i.e., a 'very important change' as described by Talley et al. [13] ). By contrast, patients treated with omeprazole showed improvements in scores of 1.5 or more for the domains of emotional distress, food/drink problems, and vitality, indicating the favourable efficacy of omeprazole in improving symptoms and, in turn, QOL. Havelund et al. [17] compared changes in QOL assessed using GSRS and PGWB after 4 weeks of treatment with omeprazole (20 or 10 mg/day) or placebo in patients with heartburn but without esophagitis. Both omeprazole groups showed significantly greater improvements in QOL than the placebo group, and the PGWB scores in the two omeprazole groups improved to a level comparable with that of healthy individuals. In addition, omeprazole elicited marked improvements in the domains of anxiety, depression, and self-control [17] . In the present investigation, there were marked improvements in the QOLRAD domains of emotional distress and vitality, indicating that omeprazole can improve the psychological aspects of QOL in patients with RE.
Conclusions
In this large-scale survey, omeprazole improved symptoms and QOL more effectively in Japanese patients with RE than other investigated drugs, and had a good tolerability profile.
Abbreviations GERD: gastroesophageal reflux disease; PGWB: Psychological General WellBeing; PPI: proton pump inhibitor; QOL: quality of life; QOLRAD: Quality of Life in Reflux and Dyspepsia; RE: reflux esophagitis. Values are n (%). 1) Some patients have more than one adverse drug reaction; events occurred in two or more patients are listed.
2) 20 mg twice daily.
3) MedDRA Ver12.0.
